Abstract
Introduction

1
Carbon sequestration can be defined as the process of removing carbon from the atmosphere and 2 depositing it in a reservoir (UNFCCC, 2015) . Carbon sequestration describes long-term storage 3 of carbon dioxide or other forms of carbon to either mitigate or defer global warming and avoid 4 dangerous climate change. It has been proposed as a way to slow the atmospheric and marine 5 accumulation of greenhouse gases, which are released by burning fossil fuels (Hodrien, 2008) . 6 Terrestrial carbon sequestration is the result of a balance between the different stages of the 7 carbon cycle in the biosphere and pedosphere, such as photosynthesis, plant growth, congestion 8 and carbon accumulation in soils and carbon emissions from breathing organisms, microbial Because the majority of carbon sequestration is in the soil, organic carbon of the soil plays an Instead, processes that reduce the amount of organic matter in soil include erosion, compaction 24 and reduction of soil permeability, loss of soil structure, mineralization and oxidation of humic Nowadays, with the development of vegetation covers of hard wood trees and shrubs, this 27 method is now used more effectively than other methods to reduce carbon dioxide in the air.
28
Although the amount and rate of carbon sequestration is higher in mild and humid tropical forest 29 ecosystems however, the speed of the chemical analysis and biological processes that cause the 30 release of carbon dioxide, due to high humidity and high ambient temperature is also very high.
31
Therefore, arid and semi-arid regions are the best options for carbon sequestration. The increase 32 in biomass of hard wood plants in these regions has many advantages due to the reduction of 33 carbon sequestration (Lal, 2008) . That is why international organizations such as FAO and
34
UNDP have chosen these regions to implement programs of carbon sequestration to reduce 35 greenhouse gases (Ghanbari, 2014) .
36
Through photosynthesis, plants absorb carbon and then return some of it to the atmosphere 37 through respiration. The carbon that remains in plant tissue either gets consumed by the animals 38 or gets added to the soil as litter (when the plants decompose and die). In the first way, the 39 carbon gets stored in the soil and is considered as soil organic matter. Soil organic matter is a 40 complex mixture of carbon syntheses including decomposing plant and animal tissues, microbes 41 (protozoa, nematodes, fungi and bacteria) and carbon minerals in the soil. Carbon can remain and drainage can influence the amount and duration of carbon storage in soil (Schlesinger, 1984) .
44
The land use-cover is divided into multiple classes. This classification includes sorting the 45 objects in groups or collections of objects based on the relationships that exist between them 
Materials and Methods
17
After selection of city of Karaj as the study area and characterization of sampling points, plant 18 and soil samples were taken from each and every point. Sampling at any point was usually done (Mesdaghi, 2001 ).
27
In the sampling points, plots with specific measures (1 × 1 square m) had been placed. Litter in 28 each plot was harvested as part of the aerial biomass. Litter samples were transported to the 29 laboratory and after getting fully dried, the dry weight of each sample was recorded separately 30 and then the total weight of litter per square meter was determined. Also, belowground biomass 31 of the sampled species were extracted. Usually these profiles had the dimensions of 30 × 30 × 30 32 cubic cm. In each plot, the roots were collected and after drying, weighted, and then by 33 calculating the root weight per unit area the amount of studied factors were determined. In forest 34 cover, usually a number of pure species with an average age of 20 years were selected. In order 35 to determine the weight of biomass of standing trees, depending on forest density and 36 homogeneity of mass, plots of different sizes were used. To do this, Plots were randomly located 37 in forest stand and the number of bases of the tree in each were counted and then we attempted to 38 measure the height and diameter at breast to determine the volume of the tree. To determine the 39 bulk density of the tree, we took samples from a tree branch in each stand. For this purpose, a 40 piece of tree branches with specified dimensions were cut and then their dry weight and volume 41 were measured. By dividing weight by volume, bulk density of the tree was determined. Then,
42
by multiplying the volume of trees in bulk density, biomass weight per unit area was determined.
43
The method was used for sampling the litter of forest stands was similar to the method used for 44 herbaceous and shrubs (Karimian, 2009; Ghanbari, 2014) . To study soil characteristics in grass and shrub cover, profile sampling point had been drilled in then their dry weight were determined using the scale (Karimian, 2009 ). Also, the wet samples 13 were placed in the oven at 72 ° C for 48 hours to completely dry, then dry weight of each sample 14 was calculated (Gholami, 2008) . For determination of organic carbon of samples the combustion For simulating the land use-cover changes, the DINAMICA EGO software was used. All data 9 used, before entering the simulation, were preprocessed in other applications such as ArcGIS,
10
ENVI, IDRISI and all the images were studied in respect to their number of rows and columns,
11
geographic coordinate system and overlapping border area and in different images were 12 reviewed and modified (Makhdoom et al., 2001 ).
13
In the simulation method used which was based on cellular automata method, the main rule 
23
In the DINAMICA EGO software, land use-cover changes model was executed for a specified 
Results
6
The mean values for each class were determined as an indicator of carbon sequestration of the 7 soil in that class and the results are shown in the first column of Table 1 . Carbon sequestrations cover class and were introduced as an indicator of the average sequestration plant of that class.
12
The results are presented in the second column of validate the model. By using the specified model, changes of land use-cover in the city of Karaj 1 were determined from 1985 to 2014 in 5-years periods and the result is being shown in Table 3 2 Table 3 Changes of land use-cover in the city of Karaj from 1985 to 2014 (in hectare) Table 5 . Residential class due to lack of impact on the process of carbon 9 sequestration were removed from the results. Total  1985  43950039  6003740  54329  202719  50210827  2000  43423135  4893186  204570  424099  48944990  2014  21903662  3304770  34377  590730  25833539  2019  16032358  3473673  28192  410434  19944657  2024  11033739  3451176  63947  399912  14948774  2029  8487552  3383189  74279  402532 In this study, by using fuzzy reciprocal similarity method, structural similarities between the 20 obtained data and observed data, in regions with an area of 900 to 26100 square meters, were recommended to city managers to take effective measures to increase residential green spaces 10 with appropriate plant species in the study area in such a way that in the future the increasing 11 carbon emissions don't cause a sharp drop in air quality.
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